Abstract
Introduction
Because of mobility of mobile users, there is region that has traffic load may develop into "hot-spot", that is region with traffic load substantially larger than design load. Hot-spot region introduces large blocking probability, which deteriorate the Quality of Service of cellular systems. To deal with this problem, several approaches can be taken such as: cell splitting, channel borrowing, cell overlaying, channel sharing, cell sectoring, adaptive sectorization, and antenna tilt [1] [2] [3] . Cell splitting is efficient when there are the large numbers of hot-spots, however, it is costly when there are a few isolated hot-spots because of additional equipment. Channel borrowing has disadvantages of interference avoidance when the channels being lent could not be used by the lending beam and the co-channel beams closest to the hot-spots. Cell overlaying may cause more hand-over. Moreover, these methods involved in the cellular system using a single antenna. Therefore, they increase in cost. Another method is cell sectoring using switched beamforming. This is an efficient method because its advantages of interference avoidance and increasing in frequency reusing.
In this paper, based on blocking probabilities of multibeam CDMA system using switched beamforming (SBF) array antennas under the presence of the hot-beam, we investigate the relationship between antenna parameters and blocking probabilities. This is described in Section 2. In Section 3, we consider deployment SBF to create multi beams to cover the cell based on GSC structure. In Section 4, we introduce sparse array to decrease the number antenna elements in array and show some numerical examples. Conclusions are given in Section 5.
We consider the uplink of power controlled CDMA system with array antennas at the base station. We assume that each cell can be described by an independent Poision traffic model with call rate of  and mean holding time of  , where inter arrival times as well as call holding times are exponentially distributed. For each cell we can obtain an offered traffic load of
. As analysis in [4] , for each beam we have .
 is the number of active user within the main beam and outside the main beam, respectively. D is side lobe attenuation,
I
N is the power of interference from the other cell plus background noise, P is set to a normalizing constant power value for each user through the perfect power control value for each user.
Therefore, the probability that a new user is admitted by a CAC, is represented by 
For each lightly loaded beam, the admissible probability is calculated by
The blocking probability is the probability that a new user cannot be admitted, therefore the total blocking probability is
Where
is the traffic load ratio Next, we evaluate blocking probabilities using general parameters listed in Table 1 . According to the main beamwidth, we find out the FLT, where the total blocking probabilities is below 1%, both per cell and per beam. Table 2 shows the case when the main beamwidth is as an example.
In Figure 2 , we describe side lobe attenuation vs. blocking probability when the offered load of the lightly loaded beam is 3.09 Erlangs, traffic load ration is 1.79 and 0 45   . As the side lode level increases, the total blocking probability decreases. When the side lobe attenuation is larger than 9dB, the blocking probability is below 1%.
In Figure 3 , we describes blocking probability according to main beamwidth when , the blocking probability is 1%.
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Generalized Sidelobe Canceller
GSC is applied here to find weights in order to place nulls in the direction of interference and adjust multibeam width and sidelobe peaks as expected. Multiple linear constraints is defined by
The matrix B is termed constraint matrix, and vector g is termed gain vector. Assuming there are L linear constraints, B is M by L matrix, and g is an L by 1 vector.
The structure of GSC is illustrated in Figure 5 . As shown in the figure, the upper path includes the quiescent signal matched filter. 
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Sparse Array
Sparse array are antenna arrays that originally were equally-spaced arrays, but where several elements have been removed. This is called thinning. The motivation for using sparse array is economy. Each of the elements needs to be connected to a transmitter and a preamplifier for reception, in addition to receive and transmit beamformers. Increase in the number of the antenna elements means increase in cost. Besides, sparse array decreases the complexity in signal processing. [7] [8] [9] [10] In the following, we present some simulation results. The employed pattern synthesis technique is based on iteratively aligning the sidelobe peaks and mainbeam width to prespecified levels. As mention in Section 1, if cells are sectorized into 8 beams with the mainbeam width of, we need maximum sidelobe level being less than -9dB to get blocking probability under 1%. . Figure 7a depicts the array factor of 6 element linear array. Figure 7b depicts the array factor of thinned array of 5 elements after removing 1 element from the full array in figure 6a. As we can see from Figure 7a , 7b, we obtain the design goal in main beamwidth and sidelobe peaks as well as economize the number of 1 antenna element in array when using thinned array covering each sector. In other words, we decrease 3 antennas to achieve the design goal. . Figure 9a depicts the array factor of 13 element full circular array. Removing 4 elements from full array in Figure 9a , we can create array factor of 9 element array as Figure 9b . Similar to the first case, we can obtain design goals while using less antenna elements. 
Conclusions
This paper studied SDMA technique using SBF array to solve the hotbeam situation. We also investigated the relationship between blocking probability and antenna parameters before finding out design goal. We proposed GSC structure to choose the array weights such as nulls are placed in the direction of interference and we can obtain the design goal in mainbeam width and maximum sidelobe level. Furthermore, simulation results revealed that using sparse array provides a considerable reduction in the number of elements in the array while still getting beam pattern as expected.
